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Geologic Setting
The Mesozoic rocks of the Connecticut Valley (Hartford and Deerfield
basins) occupy an elongated, partially fault-bounded trough extending over
160 km from near the northern border of Massachusetts to Long Island Sound.
This trough, along with a number of similar half grabens along the eastern
coast and continental margin of North America, formed as a result of tensional
stresses during the early stages of rifting of North America and Africa (Van
Houten, 1977; Manspeizer, et al., 1978).
More than 4000 meters of predomi
nantly red, gray and black clastic sediments and tholeiitic basalt were
deposited in the basin during its roughly 35 million year existence in the
late Triassic and early Jurassic (Cornet, 1977).
The stratigraphic sequence
in the Connecticut Valley is summarized below in figure 1.
The paleogeography and paleoclimate of the Connecticut Valley have been
outlined by Krynine (1950) and Hubert, e_t a_l. (1978).
The basal strata, the
N e w Haven and Sugarloaf Arkoses, are dominantly alluvial fan and braided stream
redbeds laid down by rivers which flowed from the crystalline highlands to the
east.
Abundant caliche paleosols suggest that the paleoclimate was tropical
and semi-arid, with perhaps 100-500 m m of seasonal rain and a long dry
season (Hubert, 1978).
Only scant reptile remains have been recovered from
these basal formations. Volcanic activity in the basin began almost concur
rently with the arrival of the Jurassic, and basaltic lava and agglomerate
(the Talcott Formation) disrupted drainage patterns and lowered the gradient
of the basin floor.
The dislocation of streams, coupled with periods of in
creased rainfall (Hubert, et al., 1976; 1978), resulted in the floodplain m u d 
stones and ephemeral and perennial lake facies which characterize the Shuttle
Meadow Formation.
The Shuttle Meadow is highly fossiliferous; reptile foot
prints are common in the fine-grained redbeds, well-preserved, articulated
fossil fishes and plants are present in the microlaminated black shales, and
plant fragments are locally found in the gray mudstones.
Similar alluvial fan, floodplain and lacustrine paleoenvironments are
reflected by the strata of the East Berlin Formation, deposited after the ex
trusion of the Holyoke Basalt.
The East Berlin is also rich in fossils.
The
climate was tropical and varied from humid to semi-arid (Hubert, ejt a l . , 1976).
A third major interruption of drainage, created by the flows of the Hampden
Basalt, probably aided the development of extensive lacustrine conditions
during the deposition of the lower portion of the Portland Formation.
Some
of the most productive fossil fish localities occur in perennial lake-bed strata
of the basal Portland.
The upper Portland rocks are largely an alluvial fanalluvial plain facies consisting of red sandstones and mudstones (Gilchrist, 1979).
Locally, the upper Portland Formation has produced numerous fossil footprints.
V
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Figure 1.
Stratigraphic nomenclature in the Connecticut Valley (after
Hubert, et a l . , 1976).
Solid black color represents the basaltic formations
HA = Hampden Basalt; HO = Holyoke Basalt; T = Talcott Basalt; D = Deerfield
Basalt.

The Mount Toby Conglomerate and Turners Falls Sandstone of northern
Massachusetts overlie the Sugarloaf Arkose and Deerfield Basalt; they largely
reflect alluvial fan, alluvial plain, floodplain and local lacustrine depo
sitional environments (Wessel, 1969).
de Boer (1968) has equated the Talcott
and Deerfield Basalts of the Hartford and Deerfield basins, but the Mount
Toby Conglomerate and Turners Falls Sandstone cannot at present be directly
correlated with the sedimentary formations of southern Massachusetts and
Connecticut (Hubert, e_t a_l. , 1976).
Fossil fishes are abundant in the
lacustrine dark shales of the Deerfield basin, reptile tracks and inverte
brate trails are common in the fluvial units of that region.
Historical Review
History does not record when fossils were first discovered in the
Mesozoic strata of the Connecticut Valley, but they first began to attract
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scientific attention at the beginning of the nineteenth century.
Colbert
(1970) reports that reptile tracks were observed in South Hadley, Massachu
setts in 1800; however, they were not described in the literature until
Edward Hitchcock's classic report of 1836.
Fossil fishes and plants from
Westfield, Connecticut
were noted by Benjamin Silliman, Sr. as early as
1816, in the first edition of Cleaveland's Mineralogy.- This may be the
earliest mention of fossil fish from the United States.
Smith (1820) docu
m e n t s the discovery, in 1818, of reptile skeletal remains in East Windsor,
Connecticut, and soon after, the important fossil fish and plant localities
at Middlefield, Connecticut and Sunderland, Massachusetts were described
(see Silliman, 1818; Hitchcock, 1818).
By the mid-1820's, nearly a dozen
productive fossil localities had been discovered and recorded in scientific
journals; by 1840, with the inclusion of the myriad of fossil footprint sites
up and down the Valley, the number of known fossil localities was above forty
and was rapidly increasing.
By the middle of the nineteenth century, the
Connecticut Valley had achieved world-wide acclaim for its paleontology,
particularly its reptile footprints and fishes.
Paleontological research
in the Valley was initially led by Edward Hitchcock, Sr., J. H. and W. C.
Redfield and James Deane; Benjamin Silliman, Sr. provided valuable contributions and encouragement for this research through the American Journal of
S cienc e. Noteworthy European geologists including Agassiz, Brongniart,
Egerton and Lyell collected in the Valley or conducted research on local
fossils.
In the last century, more reports on paleontological topics were
published than articles in any other subject area of Connecticut Valley geology.
The latter half of the nineteenth and the early years of this century
saw the continuation of active paleontological investigations in the Connec
ticut Valley.
The distribution, structure and systematics of the fossil
fishes were detailed in the publications of Newberry (1879, 1888), Loper
(1891, 1899) and Eastman (1911).
The paleobotany of the region was briefly
summarized by Newberry (1888).
Marsh (1885, 1893) and others produced
skeletal descriptions and reconstructions of the ancient reptiles of the
Valley, and Lull (1904, 1915) provided the only detailed re-assessment of
the fossil footprints since Hitchcock's Ichnology of 1858.
The middle decades of this century saw an apparent decline in interest
in the Mesozoic paleontology of the Valley.
Only a handful of reports were
published, none of which treated the fauna or flora in any detail.
The
exact locations of many fossil sites became obscure, and several valuable
localities were destroyed or covered by dam or construction projects.
Paleontological research in the Valley essentially stagnated for fifty years.
With the recent publications of Cornet and Traverse in palynology and
paleobotany, Schaeffer, McDonald,
Olsen
and others in paleoichthyology,
and Baird, Co lbert, C o o m b s , Galton and Ostrom on the reptiles and their
tracks, paleontological research is once again flourishing in the Valley.
Most of the classic fossil fish and plant localities have been rediscovered;
these and new locations have been excavated.
Revised systematic descrip
tions of most of the fishes have been published.
Similar studies on the
prosauropod dinosaurs of the Valley have been completed.
Interest in the
fossil footprints has been greatly stimulated by the discovery, in 1966, of
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the extensive trackways in the East Berlin Formation at Rocky Hill,
Connecticut.
The next section of this report will outline some of the new
data on fossils and paleoecology revealed by these recent studies.

Resume/ of the Fauna and Flora
Reptiles
The skeletal remains of reptiles are exceptionally rare in the Mesozoic
rocks of the Connecticut Valley.
Only a few specimens exist, and many of
these are fragmentary.
Most of the reptile remains are preserved in coarse
redbed lithologies of the New Haven and Portland Formations; these rocks
represent alluvial fan-floodplain paleoenvironments in which abrasion and
oxidizing conditions quickly led to the destruction of organic remains.
The best-known species are the prosauropod dinosaurs Anchisaurus polyzelus
and Ammosaurus major (Galton, 1971, 1976; Galton and Cluver, 1976).
Anchisaurus was a slender-footed, bipedal dinosaur, 2 - 2 ^ meters in
length; Ammosaurus was a broad-footed, 1 - 3 meter bipedal prosauropod.
Both forms were presumably herbivores (Galton, 1976), though Lull (1953)
suggested a partly carnivorous diet for Anchisaurus.
The coelurosaur Coelophysis, originally described under the name of
Podokesaurus (Talbot, 1911), is represented in the Valley by at least two
fragmentary skeletons from the Portland Formation (Colbert and Baird, 1958;
Colbert, 1964) and by a tooth (Galton, 1976) from the Shuttle Meadow Forma
tion.
Coelophysis is well known from the Triassic of New Mexico; it was
an active, lightly-built, bipedal dinosaur, a meter or two in length, and
probably fed on insects, smaller reptiles and perhaps fishes (Colbert, 1970).
Other forms include the small, heavily-armored, quadrupedal Stegomus (Marsh,
1896) and Stegomosuchus (Emerson and Loomis, 1904; Huene, 1922), which may
be aetosaurs or primitive crocodiles (Walker, 1968; Galton, 1971).
The
crocodile-like phytosaurs, commonly found in many other Triassic regions,
are represented only by a single skeletal fragment from the New Haven Arkose.
The specimen was named Belodon validus by Marsh (1893), but is probably too
fragmentary for generic assignment (Lull, 1953; Olsen, 1980a).
Ostrom (1967,
1969) has documented the discovery of a procolophonid reptile referable to
Hypsognathus from the presumed New Haven Arkose in Meriden, Connecticut.
The
procolophonids were small, quadrupedal herbivores, similar to some modern
lizards.
The most recent reptilian find is that of a nearly complete skull
of a small, undescribed sphenodontid rhynchocephalian from the New Haven
Arkose of Meriden (Olsen, 1980a).

Reptile Tracks
In contrast to the scarcity of reptile skeletal parts, the footprints
and trackways of reptiles are in great abundance in the Valley.
They have
been found in all the sedimentary formations, though they are conspicu
ously rare in the New Haven Arkose and equivalents.
Lull (1953) has listed
close to fifty established localities of fossil footprints, but that number
is certainly very conservative.
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Unfortunately, rarely has it been possible to equate the footprint
types with the observed skeletal remains from the Valley.
Many of the
existing track genera represent presently unknown reptile types; Galton
(1976) has noted that prosauropod tracks (such as might be made by
Anchisaurus or Ammosaurus) are almost completely lacking in the JuraTriassic rocks of North America.
The majority of the reptile tracks in the Valley seem to be those of
small dinosaurs or crocodile-like reptiles (Olsen, 1980a).
Colbert (1970)
has suggested that the taxa Grallator and Anchisauripus represent small
coelurosaurian (theropod) dinosaurs; Eubrontes and Gigandipus may be the
tracks of large carnivorous theropod dinosaurs; Anomoepus and
perhaps were made by ornithischian dinosaurs.
Lull (1953) has suggested
that Batrachopus tracks were made by a reptile allied to Stegomosuchus;
Colbert and Baird (1958) refer Otozoum
to a descendant of the cheirotheriid thecodont stock.
Many of the other footprint types may be from
small thecodonts (such as Stegomus) or perhaps even amphibians.
In his
most recent classification, Lull (1953) has recognized over forty-five
different footprint genera; the reader is referred to his report and that
of Baird (1957) for specific descriptions and systematics.
It should be
noted that the last comprehensive study of Connecticut Valley footprint
faunules is now nearly thirty years old, and certainly the subject is in
need of a major reexamination.

Fishes
After reptile tracks, fossil fishes are the next most abundant type of
fossil found in the Connecticut Valley.
Not less than twenty productive
sites are presently known (McDonald, 1975).
The fishes are largely re
stricted to the microlaminated, perennial-lake black shales and limestones
of the Shuttle Meadow, East Berlin and Portland Formations in the Hartford
basin and the Mount Toby Conglomerate and Turners Falls Sandstone of the
Deerfield basin.
The absence of fishes in the Triassic formations of the
Valley (the New Haven and Sugarloaf Arkoses) reflects the paucity of
lacustrine facies in those beds.
Unlike the reptile skeletons, which
usually were quickly decomposed, the stagnant, euxinic, lake-bottom environ
ments where the fish skeletons accumulated limited bacteria and scavenger
action, and retarded decomposition.
The fossil fishes from the Connecticut
Valley are usually whole and articulated, though quality of preservation
varies greatly from locality to locality.
Four genera of fishes are presently recognized in the Valley (see
figure 2).
The most common genus is the holostean Semionotus; it has been
recovered from all the known fossil fish sites in the Valley.
Semionotus
was a medium to large-sized (up to 40 cm
long), heavily-built, usually
fusiform fish with a short mouth armed with peg-like or conical teeth.
The
small mouth and mobile maxillae of Semionotus indicates that it could engulf
prey by suction; the jaw structure also suggests browsing and nibbling; its
diet may have included sessile organisms and a wide variety of plankton
(Schaeffer, 1967).
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Figure 2. Restorations of Mesozoic fishes.
(1) a generalized seraionotid,
after Olsen (pers. comm., 1975); (2) Ptycholepis m a r s h i , after Schaeffer, e_t
a l . (1975); (3) Redfieldius gracilis, after Schaeffer and McDonald (1978);
(4)
g
o
i
n
l caudatus, after Schaeffer
Diplurus newarki, a close relative of D.
(1952).
text for sizes and descriptions.
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Taxonomic distinction of Semionotus species has been attempted by
many past authors (notably Reafield, 1841; Newberry, 1888; and Eastman,
1911), but most of these descriptions are vague and overlapping.
Because
of the present confusion regarding Semionotus systematics, many modern
authors have avoided recognizing any species of Connecticut Valley semionotids.
Olsen, et al.
(1982), however, have pointed out that certain
"groups" of semionotid species are readily separable from one another when
dorsal-ridge-scale morphology, shape and size of frontal bones and other
characteristics are compared.
These authors have recognized four distinct
"species groups" of semionotids in the Connecticut Valley: (1) the
" Semionotus micropterus group," dominated by fishes with banjo-shaped
dorsal ridge scales, occurring in the Shuttle Meadow and East Berlin Forma
tions; (2) the "Semionotus elegans group," characterized by semionotids
with a strongly-abbreviated heterocercal tail, distinctive frontals, and
oval, concave-spined anterior dorsal ridge scales; these fishes are found
in the lower Portland Formation; (3) the "Semionotus tenuiceps group,"
including fishes with large, elaborate dorsal ridge scales which sometimes
create a hunchbacked appearance, found in the formations of the Deerfield
basin; and (4) the "small scale group," consisting of semionotids with
small and simple dorsal ridge scales, also occurring in the Deerfield basin.
The semionotid form called Acentrophorus chicopensis (Newberry, 1888) from
the middle-upper Portland Formation is always very poorly preserved and
should be considered as indeterminate (Olsen, 1980a).
The advanced chondrostean fish Redfieldius occurs in considerable
numbers in the Shuttle Meadow, East Berlin and Portland Formations of the
Hartford basin; its presence in the Deerfield basin, though noted by a
few authors, is regarded as highly doubtful (Schaeffer and McDonald, 1978).
Redfieldius was a medium-sized, fusiform fish, averaging 20 cm
in length
from the snout to the tip of the caudal fin.
It is readily distinguished
from Semionotus by its characteristic skull-bone ornamentation, by the
extreme posterior position of the dorsal fin and by the relatively small,
delicate fulcra on all the fins.
The snout of Redfieldius is covered by
tiny conical tubercles, and resembles a pincushion.
Schaeffer (1967) has
suggested that these tubercles supported a large, fleshy upper lip, and
that Redfieldius was a bottom feeder, scooping up detritus with its upper
lip and subterminal mouth.
A single species of Redfieldius, R. gracilis,
is presently recognized from the rocks of the Connecticut Valley (Schaeffer
and McDonald, 1978).
The redfieldiid Dictyopyge (see Lull, 1953), has not
been found in the Connecticut Valley.
The chondrostean Ptycholepis is a relatively rare form; it has been
found only at three localities in the Shuttle Meadow Formation (Schaeffer,
et al., 1975).
Ptycholepis was a fish of slender proportions, with deli
cate fins; its length from the snout to the tip of the caudal fin averages
15-17 cm.
It is easily recognized by its narrow, ridged and grooved body
scales and its distinctive skull-bone ornamentation.
The large mouth was
armed with numerous small teeth and could be opened widely; presumably
Ptycholepis was an active predator.
One species, JP. m a r s h i , is known from
the local rocks (Schaeffer, et a l . , 1975).
Because other species of this
fish are found only in marine deposits in Europe, Schaeffer (1967) inti
mated that Ptycholepis marshi may have been euryhaline, and entered the
Connecticut Valley lowland from the sea.
This might explain its rarity.
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The coelacanth Diplurus longicaudatus (Schaeffer, 1948, 1952) is the
least common of the Connecticut Valley fossil fishes.
Fewer than ten,
mainly fragmentary specimens have been recovered from the Shuttle Meadow
and East Berlin Formations.
Diplurus was the largest of the known fishes
in the Valley, with a maximum length of nearly 80 cm.
It is easily
recognized by its thin, elliptical, ridged scales, its two fan-shaped
dorsal fins, its supplementary caudal fin, a well-ossified postcranial
skeleton and many other characteristics.
Available evidence suggests
that .D. longicaudatus was one of the apex predators of the Connecticut
Valley lakes, with a diet consisting largely of other fishes.

Coprolites
Fecal remains are common in most of the perennial lacustrine deposits
of the Valley.
They have been observed at nearly all of the localities
which produce articulated fish.
They vary in shape from round or ovoid
to cigar-shaped, and range in length from a few millimeters to greater
than 15 cm. Most are structureless masses of black, carbonaceous material,
but several, particularly from the East Berlin Formation, contain dis
sociated fish scales and bones.
Chemical analyses of some of the larger
coprolites (Dana and Hitchcock, 1845; Cornet, pers. comm., 1972) reveal
a high phosphatic content; probably this indicates derivation from a
vertebrate-eating predator.
Diplurus longicaudatus and some of the
robust semionotids quickly come to mind as the possible sources of these
large coprolites; it is intriguing to note that a 60+ cm specimen of
Diplurus recently obtained from the Shuttle Meadow Formation (Bluff Head
locality, North Guilford, Connecticut) seems to contain one of these
phosphatic coprolites.
A number of Semionotus and Redfieldius specimens
from the same locality also contain small, round, knobby or grainy copro
lites markedly dissimilar to the larger "diplurid" type.
Other fecalpellet-sized coprolites presumably have an invertebrate source.
A study
of Connecticut Valley coprolites by the author is in progress.

Invertebrates
The fossil record of invertebrates in the Connecticut Valley is dis
appointingly sparse.
The abundant burrows, tracks and trails at several
localities and the great numbers of higher-order consumers (fishes and
reptiles) in the Valley testify that a large and diverse invertebrate
population must have existed.
Clearly, adverse preservational conditions
account for the absence of fossil remains.
The oxidizing alluvial fan
and floodplain environments in which most of the Connecticut Valley redbeds formed were not condusive to the preservation of organic matter;
likewise, invertebrates were scarce and rarely preserved in the stagnant,
toxic lake waters which deposited the microlaminated black shale strata.
In 1900, a sandstone slab containing the impressions of unionid
bivalves was discovered in a glacial boulder near Wilbraham, Massachusetts
(Emerson, 1900).
These pelecypod casts were later examined by Schuchert
and Troxell and designated Unio wilbrahamensis and Unio emersoni.
The
largest specimen has an internal length of 47 mm,
is 22 m m high and 10 mm
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wide (Troxell, 1914).
Modern unios occupy stream and shallow-water
lake habitats.
The "fossil shell" from Easthampton, Massachusetts,
described by E. Hitchcock, Jr. (1856), is regarded as a weathered con
cretion by Lull (1953).
No other credible molluscan remains from the
Valley have been reported in the literature.
4M

ft

The existence of fossil insect larvae in the rocks of the Connecti
cut Valley has been well documented (Hitchcock, 1858; Scudder, 1886; Lull,
1953).
Over one hundred specimens of the insect, called Mormolucoides
articulatus, are known from localities in the Turners Falls, Massachu
setts
area and from Cromwell, Connecticut.
The specimens are usually
preserved in gray-black shale.
The larvae are typically composed of
thirteen segments, appendages are generally not preserved; most specimens
average 1 - 2 cm in length and 2 - 3 mm
in width.
The form is regarded
as the larva of a sialidan neuropteron (Lull, 1953).
The discovery of the fossil remains of bivalved crustaceans of the
order Conchostraca (clam shrimp) near Holyoke, Massachusetts was
briefly noted by Lull (1912).
Other specimens have been recently obtained
from Durham, Connecticut, Agawam, Massachusetts (Olsen, pers. comm., 1977)
and from Chicopee, Massachusetts (Cornet, 1977).
In the summer of 1980, a
richly fossiliferous horizon of these arthropods was discovered by the
author at the Westfield, Connecticut
fossil fish locality (see p. M2-21)
in the East Berlin Formation.
The conchostracans are contained in beds
of platy, dark gray, silty shale 11 cm above the microlaminated, cal
careous black shale fishbeds at the site.
The original chitinous exo
skeletons of the animals have been replaced by calcite; most specimens are
poorly preserved, but the concentric growth lines of the carapace are
clearly visible in a number of individuals.
These fossils are broadly
ovate in outline and most average 2 m m
in length.
They differ in size
and shape from most of the other described conchostracans from the eastern
American Mesozoic, and may constitute an as yet undescribed species of the
genus Cy zicus. An examination of other East Berlin lacustrine exposures
has resulted in the identification of these fossils at two additional sites,
in Durham and Cromwell, Connecticut.
Rare ostracod shells have been re
ported from the East Berlin Formation near Holyoke, Massachusetts (Carey,
1974) and from the Shuttle Meadow Formation, Plainville, Connecticut
(Hubert, et, a l . f 1978).
A morphologic and systematic examination of
Connecticut Valley fossil crustaceans by the author is in progress.
*

The tracks and trails of invertebrates have been observed at many
localities throughout the Valley, but they are particularly common in
the gray-red, ephemeral lacustrine-floodplain shales and mudstones in the
Turners Falls, Massachusetts
region.
As many as twenty-seven separate
track genera have been recognized, including the supposed trackways of
larval and adult insects, crustaceans, myriapods, annelids, mollusks and
other forms (Hitchcock, 1858; Lull, 1953).
The reader is referred to
Lull's report for specific taxonomic and descriptive details.
There is much evidence of burrowing and bioturbation in certain
lithologies in the Valley, but little is known of the organisms involved
in the process.
Carey (1974) has noted horizontal and vertical burrows
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(similar to those made by annelid worms) in the East Berlin Formation near
Holyoke, Massachusetts; several authors, including Wessel (1969), have
described the abundant burrows in the Turners Falls Sandstone in the
Turners Falls area.
Olsen (1980b) has described Scoyenia, the possible
burrows of crayfish, from the Triassic Lockatong Formation of New Jersey;
Stevens and Hubert (1980) have recognized similar burrows in alluvial
plain mudstones of the Sugarloaf Arkose in the Deerfield basin.

Paleobotany/Palynology
Fossil plants in the Valley strata have been known at least since 1816,
when they were found at the Westfield fossil fish locality (Stop 5) in
Connecticut (Cleaveland, 1816).
Carbonized leaves and stems are moderately
abundant in most of the Jurassic gray-black lithologies in the region;
coarser rocks, particularly white-brown sandstones, frequently preserve
bits of carbonized wood and stem fragments.
Plant root casts, pedotubules and rhizoconcretions are extremely common in some red floodplain
mudstone and channel sandstone facies of the New Haven and Sugarloaf
Arkoses (Hubert, 1978; Stevens and Hubert, 1980).
Casts of tree trunks
have been seen in the Portland Arkose, at the Portland, Connecticut
brownstone quarries (Newberry, 1888), in the New Haven Arkose near Bristol,
Connecticut (Silliman, Jr., 1847), and at other locations.
Krynine (1950)
and Hubert, e_t atl_. (1978) have observed probable algal structures in the
thin limestones at the base of the Shuttle Meadow Formation; algal kerogens
from the Portland Formation were noted by Robbins, e_t al_.
(1979).
In
spite of the widespread occurrence of plant remains in the Valley, however,
most of the specimens are poorly preserved and fragmentary.
Compared to
the Triassic basins in Virginia and North Carolina, the Connecticut Valley
has yielded a sparse flora.
The extensive coal swamp and paludal lithol
ogies found in the southern basins have few counterparts in the Valley;
thus, most of the abundant plant life that existed was not fossilized.
The flora of the local rocks consists largely of cycadeoids, conifers,
horsetails and ferns, and has been described in some detail by Newberry
(1888) and Cornet (1977).
Cornet has recognized several types of conifers,
including the leaf genera Brachyphyllum and Pagiophyllum and the cone
genera Cheirolepidium and Hirmerella. He also has found the cycadeoid
Otozamites, the horsetail Equisitites and the ferns Dictyophyllum and
Clathropteris meniscoides (see Hitchcock, Jr., 1855; Hitchcock, 1861).
Other researchers have described Baiera, Palissya, Taeniopteris and
Loperia from the Connecticut Valley, but the recognition of most of these
genera is based on incomplete material, and is subject to question (Cornet,
pers. comm., 1982).
The most significant recent paleobotanical revelations have come from
the studies of Cornet on the pollen and spores of the Valley (Cornet, _et
a 1 ♦, 1973; Cornet and Traverse, 1975; Cornet, 1977).
More than thirtysix palynologically productive localities have been identified in the
Valley; all the local sedimentary formations have produced pollen and
spore samples, but most of the sites are in the green, gray or black
shales and siltstones of the Jurassic formations (those above the Talcott
and Deerfield Basalts).
The palynofloras are typically dominated by pollen
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of the Corollina (Hirmerella) type, indicating that conifers were the
major constituent of the flora.
Twenty-seven genera and forty-two species
of pollen were described by Cornet and Traverse (1975).
They suggest that
local palynofloras reflect a warm, seasonally wet and dry climate.
Identification of these microfossils has facilitated the correlation of
the Connecticut Valley strata with the European Triassic-Jurassic type ,
sections.
The dramatic result of this correlation (along with other
evidence) has been the recognition that much of the Connecticut Valley
section is Jurassic in age, the Triassic-Jurassic boundary presumably
occurring just below the oldest extrusive basalts in both the Hartford
and Deerfield basins.
The upper part of the Portland Formation may be as
young as Middle Jurassic (Cornet, 1977).
%

Road Log and Stop Descriptions
Mileage
0.0

Stop 1 .

Trip will assemble at the scenic overlook above the Connec
ticut River on Mass.
Rt. 2, north of the town of Turners
Falls.
The assembly point is west of the bridge connecting
Turners Falls and Riverside (Gill), Massachusetts.
From
Interstate 91, take exit 27 and proceed east on Rt. 2 for
approximately 2.3 miles.
The scenic overlook will be on your
right.
Allow two hours
travel time from UCONN (Storrs) to
the assembly point.
Turners Falls Locality.

Extensive exposures of the Turners Falls Sandstone and Deerfield Basalt
are found along the north bank of the Connecticut River in Gill, Massachu
setts (Greenfield 7.5 min. quadrangle).
N o t e : These exposures lie down
stream of the Turners Falls dam and are inaccessible when the dam gates
are open.
The exposures at this locality are among the thickest and most con
tinuous in the Deerfield basin, and consist of red, gray and whitish
alluvial fan sandstones and minor conglomerate; red-brown, distal fanfloodplain sandstone and siltstone; brick-red to maroon mudflat siltstone
and
mudstone; and two or perhaps three cycles of gray-black lacustrine
siltstone and shale.
The rocks at this locality have previously been
described by Wessel, e_t a l .
(1967), Soloyanis (1972), Handy (1976)
and
Kuniholm (1980).
Fossils (particularly fishes) are concentrated primarily
in the uppermost lacustrine unit exposed at the base of the dam, a col
umnar section and description of which is given below in figure 3.
The fossiliferous lacustrine unit at Turners Falls is approximately
7.5 meters thick and is composed of interbeds of the following lithologies:
(1) soft, fissile, light gray shale which readily decomposes into centimeter
sized chips; (2) brittle, platy, microlaminated, dark gray, calcareous,
silty shale; and (3) hard, platy to flaggy, partly microlaminated, dark
gray siltstone.
The microlaminated shales are common in the lower half
of the unit but become increasingly scarce near the top.
The siltstones
are thin, often lenticular and concretionary at the base of the unit, but
\
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Interbedded fissile gray shale;
platy, microlaminated, calcareous,
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abundant in microlaminated shales
and siltstones in lower half of
calcareous silt
unit.
stone concretions near the base
of the unit contain fragmentary
fossils.

•

•

• •

Platy-massive, micaceous gray
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nodules.
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Flaggy gray sandstone and inter
bedded gray siltstone.
Contains
plant fragments and reptile
tracks.

I

Figure 3.
Generalized stratigraphic column of the uppermost lacustrine
sequence in the Turners Falls Sandstone at Stop 1, Turners Falls,
Massachusetts.
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become thicker (up to 10 cm)
and are the dominant lithology in the upper
half of the sequence.
The siltstone concretions are frequently calcareous
and are broadly ovoid in shape; they can be as much as 20 cm
long and 10
cm in diameter.
Typically, the large concretions have a core of organic
material, usually a fossil fish or coprolite.
Smaller dolomitic or
septarian nodules are common in the siltstones toward the top of the
unit; these do not usually contain fossils.
Scattered pyrite cubes and
sparry calcite veins are found in some of the finer-grained beds.
The
lacustrine unit has been subject to a significant amount of deformation.
Slickensides and small fault traces are abundant on many bedding surfaces;
the lower half of the unit displays several large, tight, symmetric folds.
The repetition of beds by folding has substantially increased the thickness
of the unit.
The fossiliferous unit is underlain by flaggy, medium gray, fine to
medium-grained sandstone with interbeds of platy, micaceous, medium gray
siltstone.
The fossil beds grade upward into platy-flaggy, dark gray,
nodular siltstone, which in turn is overlain by hard, flaggy to massive,
micaceous, medium gray siltstone with abundant dolomitic nodules.
The top
of the nodular beds exhibits large cracks which are filled with white-gray
conglomeratic sandstone from the unit above.
The lacustrine sequences at Turners Falls are in many ways similar to
the lacustrine cycles described by Thomson (1979) and Olsen (1980b).
For
example, detrital cycles in the Triassic lakes of the Lockatong Formation
in New Jersey and Pennsylvania consist of three distinct lithologic divi
sions: (1) a basal transgressive facies, consisting of platy to massive
gray siltstones (sometimes containing plant fossils and reptile footprints)
which accumulated in shallow water as the lake was forming and expanding;
(2) a microlaminated to coarsely laminated, black, gray or green, often
calcareous siltstone or shale, containing fossil fishes, developed when
the lake was at maximum depth; and (3) a regressive facies, composed of
thickly-bedded to massive, gray or gray-red siltstone or sandstone, some
times bearing reptile footprints and root horizons, formed as the lake
filled in or dried up.
In the measured section at Turners Falls, the
transgressive facies is at least two meters thick, and its lithology and
fossils are reflective of shallow water deposition.
The deep water facies
is well represented by about six meters of microlaminated shale and more
massive siltstone, both of which contain fossil fish.
The regressive facies
is nearly 1.5 meters thick, and its lithology mirrors the gradual return
to shallow water deposition.
The uppermost part of the lake cycle at
Turners Falls has been interpreted as a paleosol by Soloyanis (1972).
The
lacustrine cycles at Turners Falls thus record the expansion and eventual
filling-in of large lakes.
Fossil fishes from this site were first mentioned in the literature
by Emmons in 1857, but presumably the site was known much earlier by
Hitchcock and others (McDonald, 1975).
The fishes are most abundant in
the microlaminated shale beds; frequently it is impossible to split the
rock without hitting a fish.
Fishes are less common in the siltstone beds,
but often are found at the center of calcareous siltstone concretions in
the lower two meters of the unit.
The fishes in the microlaminated shales
are preserved whole, are very compressed and are usually covered by a thin
layer of rock.
Those in the siltstones are less crushed and better pre
served; fishes in the concretions tend to be fragmentary or dissociated.
V
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The fishes from the Turners Falls locality are all semionotids of the
"Semionotus tenuiceps" and "small scale" groups of Olsen, e_t a_l. (1982).
They average 7 - 15 cm in length, but a few robust forms reach lengths
of up to 40 cm.
Coprolites are also common in the microlaminated beds and rarely in
the siltstone concretions.
Two distinct types are present: ovoid, black
masses up to 5 cm
long, and smaller, grainy, irregular pellets averaging
less than 1 cm in length.
Identifiable plant remains are conspicuously
rare, though charcoal-like bits of wood are sometimes encountered.
In the
sandstone strata directly beneath the fish beds, carbonized plant stem
fragments and indistinct reptile footprints were seen.
Well preserved
reptile tracks, burrows and plant debris are abundant in certain of the
fluvial and mudflat facies at this locality.
Over the years, more reptile
tracks have come from the Turners Falls area than from any other region in
the Valley.
The noteworthy variety, abundance and accessibility of the
Turners Falls fossils make the site the most promising of all the Mesozoic
fossil localities in Massachusetts.

From Stop 1, proceed west on Mass. Rt.

2 toward Interstate 91

0.1

Exposures of Deerfield Basalt and underlying Sugarloaf Arkose
on south side of road.

2.3

Entrance ramp for Interstate 91 South; bear left.

2.7

Intersection with Interstate 91 South.
Exposures of Sugarloaf
Arkose along east side of road.
Roadcuts through the Sugarloaf
continue for the next few miles.

3.9

Bridge over the Green River.

6.3

View of the Pocumtuck Range to the east; underlain by the
Sugarloaf Arkose and Deerfield Basalt.

9.4

Bridge over the Deerfield River.

10.7

V i e w of North and South Sugarloaf Mountains; underlain by Sugar
loaf Arkose and type sections of the Formation.

14.8

Whately plain; exposures of Mesozoic bedrock are rare in this
region.
The junction of the Deerfield and Hartford basins occurs
a short distance to the south, but is poorly exposed.

22.1

Panoramic view of the Holyoke-Mount Tom Range.
ridges are capped by the Holyoke Basalt.

26.8

Exposures of uppermost Sugarloaf Arkose occur along both sides
of the highway and continue for 0.2 miles.

27.0

A thin, lacustrine black shale unit in the Sugarloaf is exposed
on the west side of the highway.
Coprolites, plant fossils and
Semionotus have been collected here; it also is the only Massa
chusetts locality to have produced Redfieldius and

The spectacular

p
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Ptycholepis,
The beds are considered equivalents of
the Shuttle Meadow Formation.
27.3

Outcrops of the Holyoke Basalt on the west side of the highway.

29.4

Exposures of the Granby Tuff; presumed equivalent to the
Hampden Basalt.
%

30.2

Mountain Park road overpass; a thick section of the East
Berlin Formation is seen in the northbound lane.
A welldeveloped perennial lake cycle is exposed (see Carey, 1974;
Hubert, et al., 1976); fossils include plant fragments, burrows
and trails, dinosaur tracks and rare ostracods.

31.3

Exposures of East Berlin redbeds on the west side of the
highway.

31.9

Exit 17.

32.1

Intersection with Mass. Rt. 141 (Easthampton Road);
(north).

32.9

Intersection with Southampton Road;

33.7

Intersection with Mountain Road; continue south on Southampton
Road.

34.0

Exposures of massive conglomeratic arkose of the Sugarloaf, with
thin, plant-rich shaly unit.
Turn into the small dirt road just
past the exposures (on the left) and park.

Leave the Interstate at this point; bear right.
turn right

turn left (south).

A limited section of the upper Sugarloaf Arkose is exposed in a roadcut
along Southampton Road, 2.5 km west of Holyoke, Massachusetts (Mount Tom
7.5 min. quadrangle).
The rocks at the site consist largely of massive,
buff- white conglomeratic arkose, but included in these coarse alluvialfluvial units is a thin lens of fine-grained strata rich in fossil plant
remains.
The fossiliferous unit is 35 cm
thick at its maximum, but the
beds quickly thin out laterally.
The unit is easily weathered and has
been actively quarried in recent years; a short, narrow cave presently
reveals its position.
The fossiliferous beds are soft, platy to fissile",
light gray to buff siltstone and shale, grading into coarse, flaggy, graybuff sandstone at the base and top.
This locality is noteworthy because of its unusual density of wellpreserved megafossil plants.
The plants are found as carbon residues
and as detailed impressions.
Of particular mention are the abundant
fronds of the fern Clathropteris meniscoides; specimens exceeding 20 cm
in length have been obtained.
This is one of the few places in the Valley
where the fossils of this plant can be collected.
Stems of the horsetail
Equisitites are also common; it is not unusual to find these over 10 cm
in length.
The lower beds in the unit display evidence of root and rhizome
penetration (Cornet, pers. comm., 1973).
Certain horizons in the rock are
filled with plant debris; it is very possible that other plant types will
V

M2-16

be identified.
The locality has produced pollen and spores (mainly fern
spores) and is one of the palynologically important sites listed by Cornet
and Traverse (1975).
This fossiliferous unit appears to represent a local,
short-lived fluvial swamp or near-channel floodplain pond environment.
The well-preserved condition of the floral remains testifies that they
were not transported a great distance before burial.-

From Stop 2, proceed north on Southampton Road, retracing the
route back to Interstate 91.
35.1

Intersection with Mass. Rt. 141; turn right (south).

35.9

Intersection with Interstate 91 entrance ramp;
Continue south on the Interstate.

42.9

Bridge over the Connecticut River, connects West Springfield
and Chicopee.

45.7

Springfield, Massachusetts.

51.3

Massachusetts-Connecticut State line

59.2

Bridge over the Connecticut River,
Windsor Locks.

70.4

Hartford, Connecticut.

73.7

Wethersfield Cove.
Along the southeast side of the cove, expo
sures of the Portland Formation have yielded many species of
reptile tracks.

77.9

Exposures of the Hampden Basalt on both sides of the road.

78.5

Exposures of East Berlin Formation redbeds on the east side of
the road.
Reptile tracks were found here during the building
of the highway.

79.0

Exit 23.

79.2

Intersection with West Street;

80.2

Dinosaur State Park on the right;

Stop 3 .

turn left.

connects East Windsor and

Leave the Interstate at this point; bear right.
turn left (east).
turn into the lot and park.

Dinosaur State Park, Rockv Hill

No paleontological tour of the Valley could be complete without a visit
to the spectacular reptile trackways of the East Berlin Formation at
Dinosaur State Park, Rocky Hill, Connecticut (Hartford South 7.5 min.
quadrangle).
The site was discovered in 1966, during foundation excava
tions for a new State building.
Exposures at the site have revealed nearly
2,000 reptile tracks, most of which have been reburied for preservation.
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The present geodesic building at the Park houses some 500 tracks.
The
geology and paleontology of the locality have been discussed by Byrnes
(1972) and Ostrom (1968).
The track-bearing units at Rocky Hill are the
gray arkoses, siltstones and mudstones in the upper portion of an East
Berlin lacustrine cycle (see figure 5).
The rocks.display abundant rip
ple marks, raindrop impressions and mud cracks, indicative of shallow
water deposition. The strata at the Park are located approximately 20
meters below the Hampden Basalt; they have been correlated with the
stratigraphically highest lacustrine cycle at Stop 4 (Byrnes, 1972).
To date, three or four genera of reptile tracks have been identified
at Dinosaur Park, namely Eubrontes, Anchisauripus, Batrachopus and pos
sibly Gral lator (Ostrom, 1968).
However, the Eubrontes impressions far
outnumber the other types, and presently are the only tracks visible
in situ at the Park.
The tracks of Eubrontes are broad, three-toed
impressions ranging in length from 25 to 40 cm..
,

■

i

i

The size of the tracks and the distance between successive Eubrontes
impressions suggests that the adult trackmakers were over two meters tall
and some six meters long.
Unfortunately, none of the known reptile
skeletons from the Valley compare favorably with the Eubrontes footprints,
and the specific type of reptile that made the tracks is not yet known.
Ostrom (1968) has suggested that the footprints are those of a medium
sized carnivorous dinosaur, possibly a carnosaur.
The skeletal remains
which are the best match for the Eubrontes tracks are those of Dilophosaurus,
a bipedal, carnivorous dinosaur from the early Mesozoic strata in Arizona
(Richard Krueger, pers. comm., 1982).
A life-size model of Dilophosaurus
can be seen at the Park.
v

More than 40 separate Eubrontes trackways are exposed on the main
footprint layer; most trackways are randomly oriented.
This is in direct
contrast to the situation at the Mount Tom site, north of Holyoke, Massachu
setts, where Ostrom (1972) has described nineteen parallel Eubrontes track
ways.
He suggests that the makers of Eubrontes prints may have been
gregarious.
Coombs (1980) has further postulated that some of the Rocky
Hill trackmakers had the ability to swim, based on his recognition of
several rows of claw scratches on the surface of the main track horizon
at Rocky Hill.
He proposes that the claw marks were made by a half
submerged reptile pushing itself along the bottom with the tips of its toes.

From Stop 3, proceed west on West Street,
81.2

83.1 83.4

toward Interstate 91.

Intersection with entrance ramp for Interstate 91;
(south).
Continue south on the Interstate.

turn left

Extensive exposures of the East Berlin Formation and Hampden
Basalt in four roadcuts to the west.
These roadcuts were
intended to be part of another exit from the Interstate, but
the exit was never completed.
These cuts are our next stop,
but as access from the Interstate is unlawful, they will be
reached via a secondary road.
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Figure 4. T o p : Exposures of the main footprint horizon at Dinosaur Park,
Rocky Hill, Connecticut, at an early stage of excavation.
Note the abundant
Eubrontes trackways.
Photo by John Howard.
Bottom: Restoration of Dilophosaurus, suggested Eubrontes trackmaker at
Rocky Hill.
Sketch by Robert Bakker.
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84.3

Exit 21.

Leave the Interstate at this point; bear right.

84.7

Intersection with Conn. Rt. 72; turn left (east).

84.9

Underpass beneath Interstate 91; Hampden Basalt on left
side of road.

85.4

Intersection with Conn. Rt. 217 (Coles Road);

86.3

Intersection with North Road; turn left (west).
ahead is Interstate 91 underpass.

86.8

Junction with Pasco Hill Road; continue straight ahead on road
marked "dead end."

87.5

Turn around at the end of the road.

87.8

Park on right, just before bridge over brook.
Trail
to Stop 4
begins on left (east) side of road about 10 meters beyond (south
of) bridge.
Follow trail to large roadcuts.

(north)

turn left (north).
Immediately

Sixty-two meters of the uppermost East Berlin Formation plus the lower
portion of the Hampden Basalt are exposed in a series of four unpaved road
cuts at the intersection of Conn. Rt. 9 and Interstate 91 in Cromwell,
Connecticut (Middletown and Hartford South 7.5 min. quadrangles).
This locality is of particular importance because it offers one of the
largest exposures of the fossiliferous East Berlin Formation and because it
displays most of the typical lithologies of the Formation.
The exposures
at this site have been described in detail by Klein (1968) and by Hubert,
et _al. (1976; 1978).
They consist of 247, gray-black mudstone, shale and
sandstone (perennial lakes), 617, red mudstone (floodplains), 87> thin, evenlybedded red sandstone and siltstone (shallow, oxidized lakes) and 77, palered channel sandstone (river channels).
There are three symmetrical peren
nial lake cycles exposed at this locality (see figure 5); these are of
special interest because of their potential for fossils.
The reader is
referred to the reports of Hubert, £t_ _al. for further lithologic and
paleoecologic data on this site.
Most of the fossils from this locality have come from the gray mudstone
and gray-black shale beds of the lacustrine facies.
A large portion of
each lacustrine cycle is palynologically productive; some laminae in the
gray mudstones have produced carbonized leaf and twig fragments of the
conifers Brachyphyllum and Pagiophyllum (Cornet, 1977).
Leafy shoots up
to 20 cm in length are occasionally found, particularly in the highest
lacustrine cycle where the mudstone is most weathered and accessible.
Charcoal-like bits of wood are frequently found in the black shale beds.
A recent excavation in the fissile-platy, microlaminated black shales of
the middle cycle has resulted in the discovery of conchostracans (Cyzicus
sp.), small, grainy coprolites and rare isolated fish scales.
Dinosaur
tracks have been recovered from the gray mudstone and siltstone units and
also from some of the redbeds at the site; at least one red siltstone/
mudstone bed contains a horizon with the numerous dissociated scales and
V
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RED MUDSTONE
METERS

WHITE SANDSTONE
PLANAR CROSS-BEDS

GRAY CLAYEY SILTSTONE
FERROAN DOLOMITE CONCRETIONS
R IPPLE MARKS, MUD CRACKS
DINOSAUR FOOTPRINTS

GRAY MUDSTONE
FERRO A N DOLOMITE LA M IN A E
SLUMPSHEETS, MUD CRACKS

BLACK SHALE
FERROAN DOLOMITE LAM IN AE

GRAY MUDSTONE
FERRO AN DOLOMITE LA M IN A E
SLUM P SHEET, MUD CRACKS

GRAY C L A Y E Y SILTSTONE
FERROAN DOLOMITE CONCRETIONS
R IP P L E MARKS, MUD CRACKS

RED MUDSTONE

Figure 5.
Symmetrical perennial lake cycle in the East Berlin Formation
Stop 4, Cromwell, Connecticut (after Hubert, et al., 1978).
Fish scales
conchostracans and coprolites occur in the fissile, microlaminated black
shales; pollen, spores and megafossil plant fragments are found in the
shales and mudstones.
Reptile tracks, invertebrate trails and burrows
are locally abundant in the siltstones, sandstones and red mudstones.
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bones of Semionotus. Burrows and trails of invertebrates are contained
in the various gray and red lithologies.
Even though this locality has
not produced the noteworthy fossil fishes and reptile tracks found at
other East Berlin sites, it is significant because of its diversity of
fossils (tracks, fish, conchostracans, plants, burrows, trails) and be
cause of the potential that such a large section of exposed strata holds.

■

From Stop 4, proceed south on North Road, retracing the route
to Conn. Rt. 217.
88.9

Intersection with Rt. 217 (Coles Road);

turn right (south).
%

89.5

Intersection with Conn. Rt. 72; continue straight ahead at lights.

89.8

West Lake Condominiums on right (west).

90.4

Orchard Hill Lane on left; turn in and park in front of "dead
end" sign.
On both sides of the entrance to this lane are
exposed East Berlin redbeds.
These have produced reptile bracks
and also contain a horizon of Semionotus scales and bones.
To
reach Stop 5, walk about 50 meters north along Rt. 217, then pro
ceed west across a field to reach Miner Brook.

Stop 5.

Westfield Locality.

The fossiliferous lacustrine strata of the East Berlin Formation are
exposed in the bed of Miner Brook, approximately 1 km north of the
village of Westfield, Connecticut (Middletown 7.5 min. quadrangle).
More
than three meters of gray-black shale and mudstone outcrop along strike
in the stream channel for a distance of at least 50 meters.
As the columnar section below reveals, the perennial lake sequence
at Westfield bears a close resemblance to the symmetrical lacustrine
cycles seen at Stop 4. The center of the Westfield
cycle consists of
richly fossiliferous (fish, plants, conchostracans, coprolites), hard,
platy to flaggy, calcareous, distinctly microlaminated dark gray shale.
This shale is overlain and underlain by sparsely fossiliferous, platy to
fissile, pyritic, micaceous, medium gray silty shale with no distinct light
and dark microlaminae.
These shale beds accumulated in the deep, stagnant
central portions of a large lake (Hubert, e_t a_l. , 1978).
Fissile to hackly,
medium gray mudstones are found above and below the shale beds; these con
tain fragmentary plant fossils and accumulated at shallower depths where
scavengers and bioturbators were active.
The massive gray sandstones at
the top and bottom of the lacustrine cycle are shoreline deposits, as the
abundant reptile footprints and ripple marks in the lower sandstone imply.
The Westfield site is the oldest recorded fossil fish and plant
locality in the Connecticut Valley.
Fossils were discovered in Westfield
prior to 1816, during unsuccessful excavations for coal.
Fossil fishes
and coprolites are most abundant and best preserved near the center of
the 30+ cm thick microlaminated shale beds; fishes from the upper and
lower parts of the unit are rare and are little more than faint organic
smears.
Nearly all the fishes from Westfield are whole.
No fishes have
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2
• •
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Fissile-platy, medium gray silty
shale with rare plant fragments.
Conchostracans very common in
basal platy layers.
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abundant fish and coprolites.

1

Platy, gray silty shale.

•

•
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•

'Tl
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Figure 6. Generalized stratigraphic column of the lacustrine sequence
in the East Berlin Formation at Stop 5, Westfield, Connecticut.
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been found above or below the microlaminated unit. Fishes collected from
this site include about equal numbers of Redfieldius gracilis and semionotids of the "S_. micropterus group" of Olsen, _et _al. (1982).
Diplurus
longicaudatus has also been found, though only a handful of specimens
exist.
Both the "diplurid" and small, irregular, grainy varieties of
coprolites (see p. M2-8) are common at Westfield.
Above the distinctly
microlaminated shales occurs a 10+ cm thick unit of platy, dark gray
shale containing conchostracans (see p. M 2 - 9 ).
Strap-like plant fragments
and coalified bits of wood occur throughout the section, but few plant
remains are identifiable. A ledge of gray sandstone below the fish bed
contains numerous, small, Anchisauripus-like reptile tracks.
From Stop 5, proceed north on.Conn. Rt. 217.
&

91.3

Intersection of Rt. 217 with Rt. 72; turn right (east) at lights.

92.3

Intersection with Conn. Rt. 9; turn right (south) on entrance
ramp.
Proceed south on Rt. 9.

93.0

Exposures of the Portland Arkose in the stream gully to the
east have produced abundant dinosaur tracks.

95.5

Bridge over the Connecticut River, connecting Middletown and
Portland.
Just north of the bridge in Portland are the famous
brownstone quarries which have produced dinosaur tracks and
impressions of fossil trees.

96.3

Junction with Conn. Rt. 17; turn right.

96.8

Rotary; bear left

99.0

Monte Green I n n e ; exposures of coarse redbeds of thePortland
Formation in parking lot.

100.6

Stop 6 .

and continue south on Rt. 17.

Weigh station on right (west); pull
To reach Stop 6, walk directly west
the woods for approximately .7km.
brook, follow it downstream (north)
are best exposed.

in to parking lot and stop.
across the fields and through
When you intersect a small
to the gorge where the rocks

Middlefield Locality.

A picturesque exposure of the dark shales of the lower Portland Forma
tion is revealed in the narrow gorge of a small, north-flowing stream
which drains into the Laurel Brook Reservoir near the Durham town line,
some 3 km southeast of the village of Middlefield, Connecticut (Middle
town 7.5 min. quadrangle).
Nearly 20 meters of section are exposed in the
bed and along the banks of the stream.
N o t e : This is not the famous
"Durham" fossil fish locality, which is located south of the town of
Durham.
The rocks at the Middlefield site have been described recently by
Gilchrist (1979).
As his columnar section (figure 7) shows, the exposures
reflect alternating fluvial and lacustrine paleoenvironments. One large
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Figure 7. Columnar section of the non-symmetrical lacustrine strata
of the lower Portland Formation at Stop 6, Middlefield, Connecticut
(after G i l c h r i s t 1979).
Paleocurrents are exclusively for the
lacustrine facies.
The basal lacustrine unit has produced large
numbers of semionotid and redfieldiid fishes.
Reptile tracks and
fragmentary plant remains are occasionally found in the fluvial facies.
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and four small perennial lake sequences are present in the section;
however, there are no symmetrical cycles of gray mudstone-black shalegray mudstone, as in the East Berlin Formation.
The basal lacustrine
facies is the thickest (.5 m ) , and from it have come nearly all the
fossils (mainly fishes) found at the locality.
The fossiliferous beds
at Middlefield are platy to flaggy, calcareous, microlaminated, dark
gray silty shales with interbeds of massive, light gray micaceous siltstone.
The Middlefield locality ranks second only to the Durham site (in
the Shuttle Meadow Formation) in its historical and paleontological
significance.
It has been known to geologists since at least 1818, when
Benjamin Silliman, Sr. made a reference to the fossil fishes there.
The
Redfields, Newberry and Loper are among the notable geologists who col-'
lected and described the fossils at Middlefield.
Thousands of fishes have
been obtained from the site over the years, and the locality is still very
popular with modern collectors.
Semionotids of the "£. elegans group"
(Olsen, et al., 1982) are the most abundant fishes at Middlefield; speci
mens of Redfieldius are also frequently encountered.
The only existing
co-type of Redfieldius gracilis was collected at this site in 1836 by
J. H. Redfield.
Diplurus and Ptycholepis have not been found at Middle
field.
The overall preservation of the fishes varies markedly; some
examples are no more than vague organic smears, other specimens are well
preserved and finely detailed.
Nearly all the fishes are whole.
Copro
lites and plant fossils are present in the Middlefield beds, but they are
not common.
Reptile tracks have been observed in some of the fluvial
lithologies.
End of trip.
To reach Interstate 91 northbound, proceed north
on Rt. 17 to Middletown, then north on Rt. 9 to Cromwell and
the intersection with 1-91.
To reach New Haven and the shore
line, continue south on Rt. 17.
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